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2 INTRODUCTION.

Chemical analysis is studied usually because the student expects
to make some application of it in his business or profession ; in
so far it is a practically useful study. But beyond this it has, as
does the study of every branch of science, its special disciplinary
value. It may serve to enforce the importance of attention to
even small details in manipulation ; the student may learn, if he
is capable of learning anything by experience, that the only sure
way to success in any part of the work is by the closest following
of the directions given him, at least till he has proved, by con-
clusive results of his own experiments or observations, that there
is a better way ; but this better way must in its turn be followed
no less precisely.

No one of the analytical methods in use is absolutely perfect ;
it is this that makes accuracy and precision in the manipulation
of so much the greateraccount. Such discipline as this practice
affords of the hand, eye, and judgment is useful in many of the
professions for which the first special training is given in the
University. '

Chemical analysis comprises two kinds :—

Qualitative analysis, by which we ascertain what chemical ele-
ments or compounds a substance contains.

Quantitative analysis, by which we ascertain how much of one
or more of its constituents the substance contains.

The chemistry and manipulation common to both kinds of
analysis is treated in Part I of this work. The systematic course
of qualitative analysis follows in Part II. In Part III a descrip-
tion is given of some of the special operations of quantitative
analysis, and in part IV the special examples for practice com-
prised in this short course are described and explained. Finally,
in Part V, lists of apparatus and reagents are given, with some
instructions concerning their proper use, and several Tables for
reference.






























12 ELEMENTS OF CHEMICAL ANALYSIS. [§ 20.

analytical work in combination with more than one proportion
of oxygen or chlorin, as shown in the following table :—

FeO, FeCl,; Fe,O5, FeCly

NiO, NiCl,; Ni,0, NiCl,

CoO, CoCl,; Co,04, CoCl,,

Cr,0;, CrCly; CrO,

MnO, MnCl;; Mn,O;, MnCly; MnO,; MnOg; Mn,0,

Cy,0, CuCl; CuO, CuCl,

Hg,O0, HgCl; HgO, HgCl,

Au,0, AuCl,; Au,0,, AuCl,

As,0,, AsCly; As,O,,

Sb,0,, SbCly;  Sb,0,, SbCl,

SnO, SnCl; SnO,, SnCl,

Therefore any one of these elements, although already in com-
bination with oxygen or chlorin, may possibly combine with an
additional quantity.

Further, in our analytical work, we may meet with compounds
of certain acidigenic elements with oxygen in different propor-
tions. Such elements are nitrogen, sulfur, and carbon.

b. There must be an oxidizing or chlorinating agent. Such
agents, as used in analytical work, are especially nitric acid and
free chlorin. The free oxygen of the air, or the oxygen dis-
solved in water, may oxidize. Hydrochloric acid alone may act

\as a chlorinating agent on the metallic elements, but without
| ever carrying the chlorination higher than the first stage, if there
be more than one with the metal in question; when this acid
chlorinates, in this sense, its hydrogen is set free.

Fe 4 2HCl = FeCl, 4 2H.

Also, when an oxid is dissolved in hydrochloric acid a chlorid
is formed, but hydrogen is not set free.

In compounds of bromin and chlorin with oxygen, the union
is a feeble one, and these compounds may serve as active oxidiz-
ing agents. Such are chlorates (KClO;), and hypobromites
(NaBrO). See § 24, d and e, for examples.

Any element capable of combining with oxygen or chlorin in
more than one proportion may yield compounds in these higher
proportions, which themselves become oxidizing or chlorinating
agents, when brought into contact, under the requisite condi-
tions, with a substance capable of being oxidized or chlorinated.

4FeSO, + H,MnO, + 3H,50, = 2Fe,(SO,); + MnSO, + 4H,0.
























































































































































































































84 ELEMENTS OF CHEMICAL ANALYSIS. [8 g1.

lead to the inference that, having apparently a group precipitate,
then certainly one or more of the members of the group ought
to be found in it.

b. The preparation of the copper group precipitale.

In the course of a complete analysis of a substance, this pre-
cipitate is already prepared. In the case of practice on this
group precipitate alone, the precipitate is prepared as described
in 82 and 88 under the tin group.



















































§ 99.] THE POTASSIUM GROUP. 101

Bringing from the analysis for the calcium group a solution
containing much ammonium salts, the first operation performed,
preparatory to the analysis for this group, gives a residue not
encumbered with the considerable quantity of ammonium salts
in the filtrate from 60, and we can thus get a surer test for
sodium. Furthermore, as might be inferred from the great
similarity between potassium and ammonium, in all the reactions
with which the easy volatility of the salts of the latter does not
interfere, it is necessary to have ammonium salts entirely re-
moved before a reaction with (NaNO,),"Co(NO,); can be safely
taken to indicate potassium.

. Preparation of the substance for the analysts.

67. Evaporate the solution brought from 66 Table VIII to
dryness, in the hood, and ignite the residue gently as long as
white fumes are given off, to remove ammonium salts.
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¢. The Analysis for the Potassium Group.

TABLE IX.

68 a. Portion 1.

68 b. Portion 2.

69, Original

Substance.

Introduce on a platinum wire
a small portion of the residue
into the flame of a Bunsen
burner. If the flame is colored
bright yellow, Na is present.

In order to gain any approximate
idea of the proportion of Na present,
account should be taken of what has
already been found in the substance,
the quantity of the residue left after
the ignition just made, and of the
probable proportions of K and Mg
in this residue, and finally of the
intensity and persistence of the Na
flame reaction.

Make another bead with a
portion of the residue, moisten
it in H,SO,, dry it in the outer
edge of the flame, and then
repeat the above test, with
blue glass before the flame.

Dissolve the
larger portion of
the residue in a
little water, add
to this solution
three or four
drops of sodio-
cobaltic nitrite,
and let stand for
a few minutes.
A yellow ppt.
shows K.

To a small
portion of this
add NaOH and
warm gently.

If the vapors
evolved change
moistened tur-
meric paper
from yellow to
brown, NH, is
shown.

If neither lead nor mercury was found in the substance, the flame tests
for Na and K may be made on the original substance. If present they
may injure the platinum.

If it was necessary to fuse the original substance with Na,CO, in Table
E, in order to get it into solution, prepare a solution for the above tests
for Na and K as follows: mix 1 part of the finely pulverized substance
with 6 parts of precipitated CaCOq and 3{ part of NH,Cl, and heat to
bright redness in a small platinum crucible for 30 minutes. Cover the
crucible with water in a beaker and heat to near boiling for 30 minutes,
gl;er, ?idgsa little NH,OH to the filtrate, and proceed further as in 60,

an o




































































































§ 125.] MISCELLANEOUS MATTERS. 135

125, Sample pages of records of a gravimetric determination.

SuBSTANCE No. 10 (magnesium carbonate).
Received March 15th, 1890.

Qualitative Analysis (if called for).

Found : Mg. CO,.
Quantitative Analysis.

Determination of Mg:
Method :
(Give here all references consulted.)
Answers to questions (if called for, or suggested by the work.)

I.

2. Etc.
Mg; Det. 1. Det. 2.

Vial 4 s, 5.6643

Less s, 4.8231

Subst. 8412

Cr 4 ppt. 16.8794

Cr. 16.2486

Ppt. .6308

Less ash, .0019

.6289

Calculation of results:
Det. 1. Det. 2.
Mg,P,0, : 2Mg = .6289 : x
222.6: 48.6 = .6289: x
x X 100

= Per cent. Mg.
8412

(Work the above calculations out by logarithms, putting all the figuresdown here.)

A volumetric determination ; iron by dichromate.

The record should be about as follows, with such modifications
as may be necessary in individual cases.

Give first all the preliminary matter, as indicated at the head
of the preceding page.

Det. 1. Det. 2.
Vial + s, 6.7304
¢ less s, 5.8613
Subst. .8691

St. sol. required, 15.6 c.c.

1 c.c. = o0.01713 gm. Fe.

15.6 X 0.1713 X 100

- «--———— = per cent. Fe.
.8691

(Work this out by logarithms, giving all the figures here.)











































































162 ELEMENTS OF CHEMICAL ANALYSIS. [§ 143.

flask, but should be kept at a short distance above the surface,
during the entire distillation. Continue the distillation till the
contents of the flask are reduced by about one-half, when, with-
out much doubt, all the ammonia will have been distilled over;
to make sure of this, a second flask, with 10 c. c. of standard
acid, is to be substituted for the first, and the distillation con-
tinued till the contents of the flask are reduced to about one-
fourth of the original volume. If serious bumping sets in at any
time the distillation must be stopped. Titrate the distillates with
ammonia, and calculate the result as N,

" This method of analysis is very commonly applied in the deter-
mination of albuminoids, or proteids, as they are now more
commonly called. The average per cent. of nitrogen in a pro-
teid is sixteen; or, the weight of any quantity of a proteid is
equal to the weight of the nitrogen in it, multiplied by 6.25.
Therefore, by multiplying the per cent. of nitrogen in a sub-
stance containing proteids by 6.25, we get the per cent. of
proteids in it.

Care must be taken not to expose the acid contentsof the flask
at any time to the air of the general laboratory, lest the strong
acid may absorb ammonia and make the results too high.

Before making the actual determination of nitrogen, a blank
operation should be performed, using about 1 gm. of pure sugar
for the organic miatter, and the same quantities of the reagents
that are prescribed above ; if any ammonia is found, it should be
deducted from that obtained in the analysis.

CHAPTER XVIIIL

ANALYSIS BY ELECTROLYSIS—SEPARATION AND DETER-
MINATION OF SILVER AND COPPER.

143. Method 1 (Smith and Frankel’s). a. Zhe electrolytic
separation of silver and copper by this method depends upon the
non-precipitation of copper from a solution of the double
cyanid of potassium and copper, while silver is completely pre-
cipitated from its corresponding double cyanid. The method
has given very good results so far as tested in this laboratory.
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one corner immersed ; then lift it quite out, and rinse off this
corner; finally rinse with alcohol, and dry as directed in
Method 1.

In the place of an ordinary beaker, one with a lateral tubulure
near the top is often used ; the washing of the electrode is done
by conducting a small stream of water to the bottom of the
beaker, till the overflow through the tubulure is no longer acid ;
then the current can be discontinued without danger of redissolv-
ing any of the copper.
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Ammonium chlorid, NH,CI. 100
Ammonium ferrous sulfate (NH,),SO,.FeSO, + 6H,0.
Ammonium hydroxid, NH‘OH.
Ammonium molybdate, (NH,),;M0O,. .
Ammonium oxalate, (NH,),C,0, + H,O. 75
Ammonium sulfid, (NH,),S

(or, with excess of sulfur, (NH,),S,).
Aqua regia, 3 HCl, 1 HNO,.
Barium carbonate, BaCO,.
Barium chlorid, BaCl, 4 2H,0. 75
Barium hydroxid, Ba(OH),. saturated solution.
Borax, Na,B,O, -+ 10H,0.
Bromin (solution), Br.
Calcium carbonate, CaCO,.
Calcium hydroxid, Ca(OH),

(or milk of lime). saturated solution.
Calcium sulfate, CaSO, + 2H,0. saturated solution.
Carbon dioxid

(or carbonic acid), CO,.

Carbon disulfid, CS,.
Chlorin (water), Cl.
Chromic acid cleaning mixture.
Cochineal, tincture of.
Ferric chlorid, FeCl,.
Ferrous sulfate, FeSO, + 7H,0.
Hydrochloric acid, concentrated, HCL.
Hydrochloric acid, dilute, HCI.
Hydrosulfuric acid, or hydrogen sulfid, H,S.
Indigo solution. !
" Jodin solution.
Iron filings, Fe.
Iron wire, piano.
Lead acetate, Pb(C,H,0,), 4+ 3H.0. 100
Lead acetate and ammonium acelate.
Lime water. saturated solution.
Litmus solution.
Magnesia mixture.
Mercuric chlorid, HgCl,. 50
Methyl orange, indicator. 0.5
Nitric acid, concentrated, HN O,.
Nitroso-3-Naphthol, HC,,H,O(NO), in 50 ¢, acetic acid.
Oxalic acid, H,C,0, 4 2H,0. 100
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Phenyl sulfonic acid
Phenolphthalein.

Potassium acetate, KC,H;0,. saturated solution.

Potassium bisulphate, KHSO,.
Potassium chlorate, KC10,.
Potassium chromate, K,CrO,.
Potassium cyanid, KCy, or KCN.
Potassium dichromate, K,Cr,0,.
Potassium ferricyanid, K;FeCy,, or K;Fe(CN),.
Potassium ferrocyanid, K,FeCy, 4+ 3H,O.
Potassium iodid, KI.
Potassium nitrate, KNO,
Potassium permanganate, KMnO,.
Potassium sulfate, K,SO,.
Potassium sulfocyanate, KCNS or KCysS.
Silver nitrate, AgNO,,
Sodio-cobaltic nitrite, (NaNOQ,),. Co(NO,),.
Sodium ammonium phosphate, NaNH,HPO, -} 12H,0.
Sodium carbonate, Na,CO, 4+ 10H,0.
Sodium hydroxid, NaOH.
Sodium sulfite, Na,SO,.

. Sodium thiosulfate, Na,S,0,.
Stannous chlorid, SnCl,.
Starch.
Sulfuric acid, concentrated, H,SO,.
Sulfuric acid, dilute, H,SO,.

" Tartaric acid, H,;C,H,O,.
Zinc (metallic), Zn.
Zingc, sulfate, ZnSO, 4- 7H,0.

I00
50
5o
10
50
50

100
50
50

75

200
150
100

100

100

152. List of such reagents as are usually or occasionally named
only by their formulas, in the description of the analytical work,

arranged in the alphabetical order of their formulas.
AgNO,, silver nitrate.
BaCl,, barium chlorid.
BaCO,, barium carbonate.
Ba(OH),, barium hydroxid.
CaCOQ,, calcium carbonate.
Ca(OH),, calcium hydroxid.
CaSO0,, calcium sulfate.
C,H,0H, or C,H,O, alcohol.
Cl, chlorin (water).
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154. TABLE OF ATOMIC WEIGHTS.

These atomic weights are taken from a revised table by F. W. Clarke, and
issued December 6, 1890, and again in 1894 ; the rare elements are omitted.
The full table, as stated by the revisor, “represents the latest and most trust-
worthy results, reduced to a uniform basis of comparison with Oxygen = 16.”

[§ 154.

Name. SvmsoL. V‘}:ﬁ;‘::: NaMEe. SymsoL. vﬁﬁ;‘ﬂf
Aluminum, . .| Al 27. Manganese, . . Mn 55.
Antimony, . . .| Sb 120. Mercury, . . .| Hg |200.
Arsenic, . As 75. Molybdenum, .| Mo 96.
Barium, . . . . Ba 137.43 || Nickel, . . . Ni 58.7
Bismuth, . . . . Bi 208.9 Nitrogen, . . . N 14.03
Boron, B 1I. Oxygen, . . . o 16.
Bromjn, . . . . Br 79.95 || Phosphorus, . . P 3.
Cadmium, . . .| Cd |112. Platinum, . . .| Pt 195.
Calcium, . . . .| Ca 40. Potassium, K 39.11
Carbon, . . . .| C 12. Selenium, . . Se 79.
Chlorin, . . . . Cl 35.45 || Silicon, . . . . Si 28.4
Chromium, . . .| Cr 52.1 Silver, Ag |[107.92
Cobalt, Co 59. Sodium, Na 23.0§
Copper, . Cu 63.6 Strontium, Sr 87.6
Fluorin, . . . .| F 19. Sulfur, . . . . S 32.06
Gold, . . . .. Au |197.3 Tellurium, . . Te 125.
Hydrogen, H 1.008 (| Tin, . . . . . Sn 119,
Iodin, . . . . . 1 126.85 || Titanium, . . . Ti 48.
Iron, .. ... Fe 56. Tungsten, . . .| W 184.
Lead, . . . . . Pb 206.95 | Uranium, . . . U 239.6
Lithium, . . . Li 702 |[Zinc, . . . . . Zn 65.3
Magnesium, Mg 24.3 Zirconium, Zr 90.6
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155.—TABLE giving grams of NH; in 100 c.c. of solution of
NH,OH, of different specific gravities, at 15° C.
(Lunge and Wernik : Zeitschrift fiir angewandte Chemie, 1889.)

Seeciric | Grams NH, Seeciric | GrRams NHy SeecirFic Grams NHj
GRAVITY. | IN 100 C.C. GRAVITY. IN 100 C.C. GRrAviTY. IN 100 C.C.
.960 9.51 | 932 16.81 .904 24.39
.958 1003 | .930 17.34 .go2 24.94
.956 10.54 928 17.86 .9o0 25.50
954 11.07 .926 18.42 898 26.05
.952 11.59 .924 18.93 .896 26.60
.950 12.10 922 19.47 8904 27.15
.948 12.62 .920 20.01 892 27.70
.946 13.13 918 20.56 .890 28.26
.944 13.65 916 21.09 .888 28.86
942 14.17 914 21.63 .886 29.46
.940 14.69 912 22.19 884 30.14
.938 15.21 .910 22.74 882 30.83
936 15.74 .908 23.29
934 16.27 .gob 23.83

156.—TABLE giving grams of SO, in 100 c.c. of solutions of
different specific gravities, at 15° C.
(Lunge and Isler: Zeitschrift fiir angewandte Chemie, 1890, p. 129.)

Seeciric | GrRAmMs SOy l SpECIFIC Graus SOz Seeciric Grams SO,
GRAVITY. | IN 100 C.C. | GraviTY. IN 100 C.C. GRAvITY. IN 100 C.C.
1.08 103 | 1354 49.4 1.61 91.3
1.10 129 | 1.36 50.9 1.62 93.0
1.11 14.3 1.37 52.5 1.63 94.7
1.12 156 1.38 54.1 1.64 96.4
1.13 16.9 1.39 55.7 1.65 98.1
1.14 18.3 1.40 57.3 1.66 99.8
1.15 19.6 1.41 58.9 1.67 101.6
1.16 21.0 1.42 60.4 1.68 103.4
1.17 224 1.43 62.0 1.69 105.3
1.18 23.8 1.44 63.6 1.70 107.1
1.19 25.3 1.45 65.1 .71 108.9
1.20 26.8 1.46 66.7 1.72 110.8
1.21 28.2 1.47 68.3 1.73 112.7
1.22 29.7 1.48 69.9 1.74 114.6
1.23 31.2 1.49 71.5 1.75 116.5
1.24 32.7 1.50 73.1 1.76 118.5
1.25 34.1 1.51 74.8 1.77 120.4
| 126 ;356 1.52 76.4 1.78 122.8
i L.27 37.0 1.53 781 1.79 125.2
1.28 38.5 .54 ° 79.7 1.80 127.7
1.29 40.0 1.55 81.3 1.81 130.5
1.30 i 41.6 1.56 82.9 1.82 133.8
1.31 43.2 1.57 85 1.83 137.6
1.32 44.7 1.58 86.1 ! 1.84 143.6
1.33 46.2 ! 1.59 87.7
134 a9 | 160 | 895 |
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157.—TABLE giving grams of HCl in 100 c.c. of hydrochloric
acid of different specific gravities, at 15° C.
(Lunge and Marchlewski: Taschenbuch fiir Sodafabrikation, etc.)

Seeciric | GrRams HCI SPrCIFIC Grams HC1 SeecIFIC Grams HCI

GRAVITY. | IN 100 C.C. GRAvVITY. IN 100 C.C. GRAvITY. IN 100 C.C.
1.00§ 1.2 1.065 14.1 1.12§ 27.8
1.010 2.2 1.070 15.2 1.130 29.1
1.015 3.2 1.075 16.3 1.135 30.3
1.020 4.2 1.080 17.4 1.140 31§
1.025 5.3 1.085 18.6 1.145 32.8
1.030 6.4 1.090 19.7, 1.150 34.0
1.035 7.4 1.095 20.9 1.15§ 35.3
1.040 8.5 1.100 22.0 1.160 36.6
1.045 9.6 1.105 23.2 1.165 379
1.050 10.7 1.110 24.3 1.170 39.2
1.053 11.8 1.11§ 25.5 1.175 40.4
1.060 12.9 1.120 26.7 1.180 41.8
1.185 43.0
R 1.190 44.3
1.195 45.6
1.200 46.9

158.—TaBLE giving grams of N,O; and HNO; in 100 c.c. of
nitric acid of different specific gravities, at 15° C.
(Lunge and Rey: Zeitschrift fiir angewandte Chemie, 1891, p. 16.)

GRrAMs | GRAMS GRrAMs | GRAMS | GRrAMS i GRrAMS
Seeciric | NgOs | HNOg || Speciric| NgOg | HNO;g || Seeciric 905 | HNOg
GRAVITY. IN IN GRAVITY. IN IN | GRAvITY. IN IN

100C.C. | 100 C.C. 100 C.C. | 100 C.C. 1100C.C. [100C.C.

1.02 3.3 3.8 1.19 | 31.5 | 36.7 1.36 67.1| 78.3
1.03 4.9 5.7 1.20 | 333 | 388 1.37 69.8| 81.4
104 | 64 7.5 1.21 | 35.1 | 40.9 1.38 72.5| 84.6
1.05 8.1 9.4 1.22 | 36.9 | 430 1.39 753 87.9
1.06 9.7 | IL.3 1.23 | 38.7 | 45.2 1.40 78.3! o91.4
107 | 1L.3 | 13.2 1.24 | 40.7 | 47.5 1.41 81.6| 95.2
1.08 12.9 | 15.1 1.25 42.7 | 49.8 1.42 84.9| 99.1
1.09 | 14.5 | 169 1.26 | 447 | 521 143 i 88.5| 103.2
1.10 16.1 | 18.8 1.27 | 46.7 | 54.4 | 1.44 92.1| 107.5
LIt 17.7 | 20.7 1.28 | 487 | 56.8 1.45 96.1| 112.1
.12 | 19.5 | 22.7 1.29 | 50.8 | 59.3 1.46 | 100.1| 1168
1.13 | 2L.I | 24.6 1.30 | 52.9 | 61.7 1.47 104.5 ' I21.9
1.14 | 22.8 | 26.6 1.31 55.1 | 64.3 || 1.48 | 109.2| 127.4
1.15 | 24.5 | 28.6 1.32 | 57.3 | 66.9 1.49 | 114.4| 133.5
1.16 | 26.2 | 306 || 1.33 | 59.7 | 69.7 1.50 | I21.0 1411
1.17 | 27.9 | 326 |' 1.34 | 62.1 | 72.5 : i

118 | 207 | 34.7 |' 1.35 | 64.5 | 75.3 ! ' i
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159.— Comparison of measures and weights.

10

Directions are often given, especially in
the qualitative work, to add a certain vol-
7 ume of aliquid to a substance or solution

under treatment. The adjoining figure

6

represents the actual size of the 10 centi-
s

meter test-tubes usually issued to the stu-
4

dents in the author’s laboratory; with the
5 aid of this graduation in cubic centimeters,

a close approximation to any desired quan;
fs ti!:y of liquid is easily made.

'
0.5

APPROXIMATE RELATIONS BETWEEN ENGLISH AND METRIC WEIGHTS AND

MEASURES.
1 Kilo. equals 2.2 lbs. av. | 1 lb. av. equals 454 grms.
1 Gram * 15.4 grains. | I grain [ 64.8 mgms.
1 Gram ¢« 0.035 0z. av. | I oz.av. ¢ 28.35 grms.
1 Liter « 2.1 pints. | I quart “ - 946 c.c.
1 Liter ¢ 33.8 fluid oz. | 1 fluid oz. « 30c.c.
1 Meter « 39.4 inches. | I inch “ 2.54 cm.

. i 2
Tnches X_S = centuneters. Ccntlmet_c rEL

2 5

= inches.
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pyrite, wavellite, celestine, bornite, stibnite, molybdenite, lepid-
olite, rutile, fahlerz, strontianite, wolframite, petalite, borona-
trocalcite.

(18) Separations ; nickel and cobalt; arsenic, antimony and
tin. (19) Wine, or tobacco, or food substance, complete analysis ;
in wine, alcohol, extract, sugar, free acid, tannin, glycerin; in
tobacco, nicotin, nitrate, ammonia; in food or fodder, ash,
proteids, ether-extract, fiber, nitrogen-free extract, non-albumi-
noid nitrogen. (20) Analysis by electrolysis; separation and
determination of copper and manganese, copper and lead, copper
and nickel, antimony and tin.

In connection with this work, and partly following it, instruc-
tion is also given in gas analysis, and the use of the micro-
scope, spectroscope, colorimeter, polariscope, and refractometer,
in chemical analysis.
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Hydriodic acid in qual. analysis, 56, 6s.

Hydrobromic acid in qual. analysis, 56, 65.

Hydrochloric acid in qual. analysis, 58, 66;
——determination of, gravimetric, 146;
——standard solution of, preparation,
145, and determination of absolute
strength, 146 ; ——as reagent, prepara-
tion, 174 ; ——Table of specific gravity
of, 180.

Hydrocyanic acid in qual. analysis, 57, 64.

Hydroferricyanic acid in qual. analysis,

50, 00.
Hydroferrocyanic acid in qual. analysis,

57, 05.
Hydrofluoric acid in qual. analysis, ss, 63.
Hydrogen, conditions under which set free,

29.
Hyd‘srosulphuric acid in qual. analysis, 56,

4.
Hydroxids, properties, 44.

Hygroscopic, tending to absorb moisture.
Hygroscopic substance, weighing of], 107.

Ignition of residues from evaporation, 33;
——of quantitative ppts., 126.

Indicator ; in volumetric analysis, the sub-
stance employed to show when the re-
action is completed.

Indicators, 143.

Indigo solution, reagent, preparation, 176.

Iodin, conditions under which set free, 30.

Iodin solution, reagent, preparation, 176.

Iodometry deﬁ’ned, 157; ——preparation of
solutions for, 157; ——determination of
antimony by, 158.

Iron in qual. analysis, 87, 93; ——determi-
nation of, gravimetric, 138, ditto volu-
metric, 139 ; ——group, forms of occur-
rence and reactions, 86 ; ——analysis of,
92; ——notes on the chemistry of the
analysis for, 88.

Kjeldahl method for determination of nitro-
gen, 159.

Lead tate and
ture as reagent, preparation, 176.

Lead in qual. analysis, 68, 71 ; ——determi-
nation, 149; ——sulfate, properties as
quant. ppt.,, 149.

Limonite, assay of, 141.

Litmus solution, preparation, 176.

mix-

MagneGSia mixture, reagent, preparation,

176,

Magnesium in qual. analysis, 96, 99 ;——
pyrophosphate, as quant. ppt , 152.

Manganese, in qual. analysis, 87, 93.

Manipulations of analytical chemistry, 30.

Maxims, special, for quantitative work, 136.

Measuring flask, 116 ; ——how to use ;or
making certain volume of a solution,
118,

Measurement in volumetric analysis, stand-
ard of, 110.

Measures and weights, comparison of, 181.

Meniscus; the curved surface of a liquid
caused by capillarity.

Mer;ury in qual. analysis, 69, 71, and 81,

5.
Metals, solubility of, 6.
Metathesis, defined, 18; —kinds of, 21.

Neutralization, 33.
Nickel in qual. analysis, 86, 93.
Nitric acid, in qual. analysis, 58, 66 ; —

INDEX.

oxidation by, 15; ——as reagent, prep-
aration of, 174; ——Table of specific
gravity of|, 180.

Nitrogen, conditions under which set free,
29 ; ——determination in organic sub-
stance, 159.

Normal sofution, defined, x1x.

Note-book, quantitative, 133.

Oxalic acid in qual. analysis, s4, 63.

Oxidation, defined, r1; ——conditions of,
11; ——reactions of, 15. .

Oxygen, conditions under which set free,
28 ; ——free, oxidation by, 1s.

Phenyl-sulfonic acid, reagent, preparation,

176. .

Phosphoric acid in qual. analysis, 53, 63 ;
—— anhydrid, determination, gravi-
metric, 152 ; volumetric, 153.

Pipette, 115; —— calibration of, 117; —
measuring out several portions with,
118; —— specific gravity, 131.

Platinum in qual. analysis, 72, 79; —
ware, use and care of, 133.

Potassium in qual. analysis, 100, 102 ;
group, forms of occurrence and reac-
tions, 100; notes on analysis of, 100;
—— chlorate, oxidation and chlorina-
tion by, 17; —— dichromate, standard
solution of, 140; —— permanganate,
standard solution of, 1s0.

Precipitation, 34 ; —— quantitative, testing
for completeness of, 120.

Preci})itales, description of, 35; dissolving
of, 37 ; washing of, 38, 123.

Precipitates, quantitative, 120; ignition of,
126; preparation for weighing, 126;
removal of from beaker, 121; transfer
to crucible, 127; washing of, 123.

Qualitative analysis, order of arrangement
of work, 46 ; course of, tabular view, 49.

Rapidity of work, 39, 137.

Regcliox: the chen?icai change produced
by a reagent.

Reagent : the chemical substance used to
take part in producing some desired
hemical change, in ch 1 analysis.

Reagents, addition of in excess, 34; list of
in alphabetical order of full names, 170,
ditto in alphabetical order of formulas,
172 ; purity of, 177.

Records of quantitative work, 13‘5.

Reduction, geﬁned, 13; agents of, 14 ; con-
ditions of, 13 ; reactions of, 14

Residue :~ that portion of a substance that
is left after treatment of it with a sol-
vent in some prescribed manner, or
after igniting it

Results of quantitative determinations : cal-
culation, 129 ; recording of, 133.

Salt, defined, 10; —— acid, basic, normal,
10, 11 ; —— solubility in acids, 6.

Silicic acid in qual. analysis, s3, 64.

Silver in qual. analysis, 68, 71 ;: —— group
of basigens, forms of occurrence and
reactions, 68; analysis of, 71; notes on
the chemistry of the analysis, 69 ; ——
chlorid, as quantitative precipitate, 146 ;
determination, 162, 164 ; separation from
copper, 162, 164

Sodio-cobaltic nitrite, reagent, 176.

Sodium in qual. analysis, 100, 102.



‘INDEX.

Solids, obtained from solutions, by cooling
of saturated solutions, 8; ditto, by
removal of solvent agent, 8.

Solubilities, Table of, 5.

Solubility of salts in acids, 6.

Solution, 3; —— chemical, 4; —— deter-
mination of specific gravity of, 130; —
of gases and vapors, 7; —— making
of, 30 ; —— physical, 3; — relation of
specific gravity to amount of substance
contained, 130 ; —— relation to tempera-
ture, 6, 7, — of substance for quali-
tative analysis, 48 ; ditto, for quantita-
tive analysis, 120.

Solutions, Tables of relative specific gravity
and contents explained, 130.

Solvents, different solvent power compared,
6

Specific gravity of solutions, by areometer,
131; ditto, by specific gravity pipette,
1

131,

Stoic?niometry: the application of the laws
of chemical combination in fixed pro-
portions, in chemical calculation,

Standard solutions defined, 111 ; —— use of,

115.

Stannous chlorid, reagent, preparation, 176.

Strontium in qual. analysis, 96, 99.

Substance for analysis, quantitative, quantity
taken, 106.

Suction filtration, 122.

Sulfids, properties of, 42.

Sulfuric acid in qual. analysis, 54, 62 ;
as reagent, preparation of, 174; ——
Tables of specific gravity ot‘, 179.
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Sulfur trioxid, determination of, 142.
Sulfurous acid in qual. analysis, 54, 62.

Tests, final, qualitative, 46.

Tin in qual. analysis, 74, 80; —— group,
forms of occurrence and reactions, 72 ;
analysis of, 79; notes on the chemistry
of the analysis, 75.

Titration : in volumetric analysis, the act
of adding the standard solution to the
solution of the substance under analysis,
for the purpose of determining how
much of it is required to react upon the

h to ,:e ecti d

Valence of the elements, 24.
Vapors, solutipn of, 7. »
Volumetric analysis, definition of, 103.

Wash-bottle, how to use, 124.

Washing quantitative precipitates, 124.

Weighing, directions for, 106~
records of, 109 ; tubes, 107.

Weights, atomic, Table of, 178; — set
of, for balance, described, 104 ; ——and
measures, compared, 181.

Zinc in qual. analysis, 88, 93.
























